International trade has been expected to reduce the gender wage gap by increasing competition and thus reducing the rents that allow employers to discriminate. However, some empirical assessments find an opposite effect. We provide an explanation for the puzzling result that trade openness widens the gender wage gap under certain circumstances.
Introduction
Several theories of discrimination seek to understand why an important share of the gender wage gap remains unexplained. Discrimination due to prejudiced employers is one of them, though it has been somewhat overshadowed mainly because costly discrimination is not sustainable in competitive markets, which seems inconsistent with the persistence of the wage gap. Yet, once we acknowledge that imperfections in either the factor or the good markets give employers some kind of monopsonistic power, we realize that costly discriminating behaviors might not be competed away in equilibrium. This paper adopts this approach and shows that when "competition among the few" 1 prevails, taste-based discrimination provides a coherent explanation for the heterogeneous effects of openness on the gender wage gap.
Becker's theory of employer discrimination suggests that, in sectors with positive rents, the prejudice of some employers can result in a wage gap between equally productive men and women due to unequal sharing of production revenues across workers' groups. In such sectors, tougher competition puts a downward pressure on the wage gap and ultimately no wage discrimination should be observed when firms' profits tend to zero. It follows that trade openness should play a role in reducing the wage gap through its pro-competitive effect. When domestic competitive forces are too weak to curb down market power, foreign competition contributes to drive out wage discrimination. Recent empirical evidence shows that increase in trade openness leads to lower gender wage gaps in some cases while in other cases it contributes to a widening of the wage gap. This paper argues that the effect of trade openness on the wage gap is more complex that the assimilation of openness to tougher competition along with the extrapolation of Becker's theory imply. It investigates theoretically and empirically in which context trade openness curbs wage discrimination and when it does not.
The standard theory of employer taste discrimination developed by Becker (1957) is at the core of the few papers dealing with the impact of competition on wage discrimination.
Previous studies aim at isolating different competition forces to assess their impact on discrepancies in labour market outcomes between men and women. Recent firm-level anal-yses prove to be consistent with implications of Becker's model of employer discrimination. Hellerstein and Neumark (2006) find that discrimination is observed only among plants with high levels of product market power and profitability is positively correlated with the share of female employees. However, over a five-year period, competitive market forces do not significantly drive discriminatory firms out of business. Weber and Zulehner (2010) exploit Austrian firm data to investigate whether discriminatory firms are more likely to exit the market. Firms with lower female share do have a higher exit rate, though this effect is significant among firms with a female share below the median level only. Another strand of the literature, more closely related to methodology of this paper, focuses on changes at the sectoral level. Black and Strahan (2001) use deregulation of the banking sectors in the US to isolate the competition effect. They show that the decline in rents favored more female employees so that they caught up with their male colleagues in terms of wages and job promotions. Other authors have been interested in the impact of trade liberalization as it is commonly associated with a competitive shock. Black and Brainerd (2004) show that a rise in import penetration weakens the gender wage gap in concentrated industries in the US, as Artecona and Cunningham (2002) find for Mexican industries between 1987 and 1993. Berik et al. (2004) look at the impact of both import penetration and export shares on the gender wage gap in the case of Korea and Taiwan. Especially noteworthy is the finding that export shares increase the wage gap in concentrated industries. While they conclude that foreign competition is associated with an amplification of the wage gap, especially in imperfectly competitive sectors, thus contradicting Becker's theory of tastebased discrimination. This paper makes clear that this result is consistent with a setting featuring prejudiced employers as openness is not necessary synonymous of a reduction in profits.
Despite the attempts to appraise the pro-competitive effect of trade on unexplained wage gaps, the underlying causal mechanisms at stake have not been investigated which has lead to some misstatements at the time of interpreting some results. I intend to close this gap with a theoretical proposal that clarify the conditions under which trade can reduce wage discrimination. The theoretical insights also brings novelties to the empirical assessment. Previous papers base the interpretation of their results on the idea that trade openness exerts competitive pressures by confronting domestic firms with foreign firms ignoring that it can increase domestic firms' profit opportunities on foreign markets if they have the competitive advantage. We show that, under specific conditions, openness of trade partners' markets can increase the ability to discriminate by allowing prejudiced employers 3 halshs-00793561, version 1 -22 Feb 2013 to improve their export revenues. To the best of my knowledge, there is only one attempt to integrate trade flows in a model of wage discrimination. Menon and van der Meulen Rodgers (2009) use the Borjas and Ramey (1995) oligopolistic model to illustrate the impact of trade on gender wage discrimination. Wages are negotiated according to a Nash bargaining framework and women receive a lower share of the rents of prejudiced employers in the concentrated sector. However, the relationship between trade and discrimination is given by assumption. They consider that an increase in net trade always reduces the profits of all firms, the export decision of firms is not formalized. In a competitive labour market, with a large number of firms, discriminatory employers have no effect on the wage of the minority group since its members can easily be absorbed by the unprejudiced employers. Moreover, the wage elasticity of the labour supply faced by an employer is infinite; if one tried to cut down women's wages, all female employees would leave this employer while if one tried to attract men by offering higher wages the firm would not be able to compete anymore due to higher production costs. In a competitive labour market, the law of one wage must apply. Here, only a fixed and small number of firms demand labour so that the labour market is not perfectly competitive and the labour supply is not perfectly elastic. The model features an oligopsonistic labour market where even a small number of discriminatory employers can generate a wage gap. Oligopolists are sensitive to the gender-composition of their workforce as in Becker (1957) . Different levels of prejudice against female workers lead to heterogeneity in firms' unit costs. Costs discrepancies between firms and variations in competition within the industry shape the extent of the wage gap in each sector.
In a closed economy, a firm's market power is determined by the number of firms;
while in the open economy, it depends also on the number of foreign firms and their competitiveness. The impact of openness on discrimination can be derived in the model and comes from a selection of most competitive (less discriminatory) firms into the export and 4 halshs-00793561, version 1 -22 Feb 2013 domestic markets. Firms' profits and the impact of trade liberalization on profits depend on firms' ability to compete, that is to say, on their level of unit cost. As discrimination is costly, prejudiced employers are the ones with the poorest production opportunities. While they can cope with their cost disadvantage in a market sheltered from competition, trade deregulation makes it harder to maintain market shares. Under the threat of exit, previous levels of discrimination are no longer sustainable. An easier entry of foreign products spurs high-cost discriminatory firms to align their costs to the ones of non-discriminatory firms; as a result, demand for male labour dwindles while that for female labour increases which reduces the wage gap. In other words, foreign competition operating through trade creates a selection of firms based on their human resources decision. This difference in the ability to make the most of a market can be tracked down to the "survivor principle" of Stigler (1958) and has been recently used in a trade model by Melitz (2003) and Melitz and Ottaviano (2008) where only the most productive firms reap the benefits of trade.
In the current model, the impact of trade openness on discrimination depends on partners characteristics that shape market access and thus the trade pattern. While penetration of foreign firms in the domestic market triggers a surge in competition, easier access to foreign markets can be an opportunity to enhance profits. If domestic firms have a competitive advantage, it is possible for them to increase their production and profit level. In this case, trade openness results in a widening of the wag gap even in a beckerian setting.
The model is confronted with data for Uruguayan manufacturing sectors between 1983 and 2003. In the aftermath of the creation of the Mercosur in 1991, Uruguay dramatically opened its economy to international trade. The creation of a common market took place in two steps that generated two waves of liberalization, the first in 1991, and a second and deeper one in 1995. I exploit these substantial changes to study the effect of two-way trade on gender wage discrimination. I focus on imperfectly competitive sectors defined in the empirical strategy by their higher level of concentration. As predicted by the model, sectors where Uruguayan firms enjoy easier access to foreign markets feature an increase in the gender wage gap while greater penetration of the Uruguayan sector by foreign competitors exerts a downward pressure on discrimination. This paper is organized as follows. Next section develops a model of oligopolistic competition and wage discrimination in a closed economy. Section III provides the open economy version to understand in which conditions openness reduces wage discrimination.
Section IV describes the empirical methodology, the data and presents the results. The last section concludes. 
Demand
Consumers have access to a homogeneous good. The inverse demand function is linear and gives the -unique-price of the product. It depends positively on the size of demand b 2 and decreases with the aggregate level of production Q in the market :
A linear demand function easily features the downward pressure on prices and mark-ups stemming from tougher competition (more firms serving the market), and thus highlights the effect of competition on employers' ability to discriminate.
Production
This model consider a single oligopoly with restricted entry 3 . We assume that there is an exogenous fixed number N of potential firms that can produce the same homogeneous good. Firms, indexed by i, are ranked by their distaste for hiring women d i ∈ [0;d] which is exogenous and influences employers' human resources policies. Firms are thus ex ante heterogeneous in there preferences, and the distribution of prejudices is exogenously given.
Employer heterogeneity in d does not impact their production technology though and all firms have access to the same technology. However, the endogenous equilibrium wage gap d * ultimately determines the type of worker a firm hires along with its wage bill; the ex post distribution of firms' outcomes, e.g. marginal cost and production, is thus endogenous.
Labour is the only factor of production and is inelastically supplied at its sector level L. Male labour supply is denotedL m and the female labour supply isL f ; none of them are influenced by the level of discrimination in this model. Firms' technologies are identical 2 We do not relate consumer demand for goods to the household wealth, workers' wages and entrepreneurs' profits. Not incorporating income effects is plausible as individuals working in one sector consume only a small fraction of the good they produce so that demand is not much affected by their revenues.
3 This approach is adopted in chapter 5 of Helpman and Krugman (1987) ; potential explanations for the absence of free entry are stringent market regulation or deterrent start-up costs.
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where male labour l m and female labour l f are perfect substitutes.
Total costs have a simple form that features constant returns to scale once the firm is operating in the market: C(q i ) = c i q i where c i is firm i's unit cost of production. Employers not only take into account the wages paid to employees but also their personal distastes for certain type. Employer i is ready to hire women if the gander wage gap overweight its 
The firm's problem. Output decisions
Employer i maximizes a utility function equals to the profits minus the monetary value derived from the disutility of employing women. If d i > 0, employer i is prejudiced against women and discounts his economics profits by d i × l f the utility loss caused by employing l f women. The setting is a standard one-stage game in which N firms compete in quantity.
The price p depends on the production of all incumbent firms and firm i takes the output of other firms as given while maximizing its profits. They consider the following maximization problem where the objective function is concave in q i :
where q j is the production level of competitor j and the unit cost c i embeds preferences.
Firms are wage-takers and choose the number of workers they hire. The first order condi- 
for "female-firms"
The number of workers they hire is decreasing in their specific costs c i . Considering how much should be produced, employer i behaves as if the true cost was w f + d i , even if the real economic cost of a firm hiring women is w f . Consequently, the first order condition implies that employer i produces less than an employer j with d j < d i . Among firms that hire women, those with lower prejudice employ more women and produce more. Besides, firms hiring women have lower costs and hence produce more that firms employing men.
Firms' reaction functions
We have seen that employer's type pins down his perceived cost which in turn determines his choice of production scale. Substituting the value of p given by the demand function
(1) into the first order condition gives the reaction function of each firm:
where Q −i = j =i q j is the sum of production from all firms except firm i.
Substituting Q −i in the previous equation, firm i's production level can be written as a function of the average cost of its competitorsc −i and its own cost c i only:
Note that since firms are heterogeneous in their unit cost, it is necessary to check whether all of them produce in equilibrium. This involves conditions on the size of the demand b and N the number of operating firms which is exogenously fixed. Appendix A states the conditions that ensure an interior solution.
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We can use equations (1) and (2) to give another expression for the price of the homogeneous good: 
The marginal discriminator
We now dwell on labour cost discrepancies across firms and relate male and female wages. We need to determine N f the number of firms that employ women (N m the number of firms that employ men is simply N −N f ). There is a continuum of prejudice degrees (d ∈ R + ). In order to simplify some of the ensuing analysis, we use a specific parametrization for its distribution among employers. In particular, let us assume that the actual prejudice of incumbents has a discrete uniform distribution over the interval [0;d] . The difference in prejudice between two firms is d i − d i+1 =d N −1 . The equilibrium wage gap will be determined by the level of prejudice of the last firm hiring women N f -called the marginal firm. N f is the only firm to be indifferent between employing men and employing women.
In equilibrium,
There is a continuum of equilibrium gender wage gaps comprised between the prejudice of the marginal employer d N f and the prejudice of the next firm d N f +1 . Under the assumption of discrete uniform distribution of d, we can express d * as:
as all the employers i with d i > d N f can hire men by setting a wage just above the one that makes the previous employer indifferent between men and women. Without loss of 9 generality, we can thus express the wage gap as:
We can now express employers' perceived costs in this way:
There is a complete segregation of men and women across firms if d * = d N f + , the marginal firm being pivotal. It is possible that the marginal firm has a mixed labour force.
In that case, the wage gap is exactly equal to the monetary equivalent of its prejudice level
, and the marginal employer is indifferent between hiring women or men. The exact gender composition of its labour force depends on the female and male labour supply as well as on the distribution of production levels across firms. We will consider the case where the N f firms completely absorbed the female labour supply so that there is no mixed firm. This hypothesis does not alter the results of the model and facilitates the resolution of the labour market clearing conditions.
The labour market equilibrium
Wages of both men and women adjust until full employment is reached. The demand for female labour is given by the total production level of the female firms. Using the first order condition, the labour market clearing conditions can be written:
The sum of the monetary equivalent of the utility loss d i faced by discriminatory employers who hire women is, under the assumption that the distribution of d follows a discrete uniform over [0;d] , an arithmetic series:
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Using equation (5), the labour market clearing conditions can be written:
This yields the equilibrium wages w f and w m :
From the two wage equations, we can easily find the expression for the gender wage
Having previously defined d * as a function of N f in equation (4), we can define implicitly
Proofs of the existence and uniqueness of d * are developed in the appendix.
Let us recapitulate the equations that define the equilibrium of the economy:
The first two equations give the wages of women and men as a function of the price, the total number of firms in the sector and the number of firms that hire women while the third 
Evolution of the wage gap
We can derive standard predictions of the beckerian model by applying the theorem of implicit functions on Φ
First, for a given number of firms, the wage gap expands if more women enter the labour market,
More firms hire women so that the marginal employer has stronger prejudice and requires a wider wage differential between male and female employees. As expected, the opposite holds when it is the male labour supply that goes up,
Moreover, it follows that d * decreases with N , ∂d * ∂N < 0. Suppose the range of prejudice does not widen (d remains unchanged), if the total number of firms increases, the number of firms managed by employers with a level of prejudice lower than d * increases as well. As a result, the marginal discriminator, the last one to employ female workers, is an employer less prejudiced against women. This effect highlights the role of a high number of firms 4 in reducing the incidence of taste-based discrimination.
Selection effect
Another way of formalizing the effect of market structure on employers' ability to discriminate is to compute the cost threshold above which discriminatory firms cannot produce.
Letc be the maximal unit cost above which a firm stops producing. The solution of a zero-operating profit conditionc = p(c) defines the cost cut-off as follows:
where
2 is the average perceived-costs difference between female firms and male firms. In other words, V is the perceived cost disadvantage of discriminatory firms. Tougher competition, in the sense of more firms producing, reduces the cost threshold above which no firms can produce:
The reduction in the cost threshold slows down with the number of producers ∂ 2c ∂N 2 < 0, which means that the pro-competitive effect is more pronounced when N is small. Furthermore, we are able to derive the implication of the spread in prejudice on the competition effect. The derivative
> 0 shows that the downward impact of an increase in N on the wage gap is stronger when the dispersion of prejudice is wider. The "disciplinary effect" of competition is more pronounced in sectors with strong stereotypes against women.
Survival of discriminatory firms
Note that the absence of a wage gap does not necessarily mean that prejudiced employers have exited the market. When women supplying labour are hired by unprejudiced employers with d = 0, prejudiced employers with d > 0 can employ men without having to pay them a premium. Thus, they can stay in the market even if competition is fierce following the entry of unprejudiced entrepreneurs. Such a situation exists when the female labour supply is low or when unprejudiced employers are numerous enough.
The Open Economy

Import penetration, export opportunities and discrimination
We now consider the open economy case where two countries, D and F (for domestic and foreign country respectively) trade a homogeneous good under oligopolistic competition.
They do have incentives to engage in intra-industry trade to capture some of the rents that exist in the foreign market. Brander (1981) first formalized how strategic interactions among Cournot oligopolists from two countries lead to intra-industry trade 5 . Country characteristics can differ. Domestic and foreign consumers' inverse demand functions are
As for the product market, there are N F foreign firms which are assumed to be homogeneous so that all firms in F produce with the same unit cost c F 6 .
Markets are segmented although domestic firms can export to the foreign market incurring a transport cost. Foreign firms have to pay τ D to sell in market D while domestic firms D have to pay τ F to export to market F , but they do not incur any fixed exporting cost.
As firms produce under constant returns to scale, they maximize separately their profits -adjusted for their preferences-made on the domestic and foreign markets 7 .
When domestic firms maximize their profits from exports to F , π DF , they take into account the production of other domestic firms that export q DF , the production of foreign firms q F . To sell one unit in the foreign market F , they need to produce τ F units, with
where q iDF is the sales of the domestic firms i in market F . The optimal sales level in market F for firm i is given by:
Production for each market is then 8 :
Levels of domestic sales and exports depend on the type i of the firm:
withc −ih the average unit cost of both domestic and foreign competitors selling in market h. The conditions to have positive production levels in both markets for firm i, i
are derived in appendix B.
The labour market
The wage gap is defined as under autarky by equations (3) and (4). The labour market clearing conditions for female and male labour in the opened economy case, using equation (5) to substitute for i d i , are given by:
where N Df is the number of domestic firms that employ women and N Dm is the number of domestic firms that employ men. We can then derive the equilibrium wages and wage gap under trade:
Proofs of the existence and the uniqueness of d * are provided in the appendix.
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Let us define Φ T as:
which is equivalent to the function Φ above but for the trade regime.
Simple comparative statics shows that:
With trade liberalization and the fall in export barriers τ F , the wage gap in the domestic labour market increases because discriminatory (higher cost) firms benefit from new sales opportunities which increases their ability to discriminate. This finding, in line with Becker's model implication on profit opportunities and ability to discriminate, had not been highlighted before. In previous studies, export shares are though of as another proxy for foreign competition taking place in foreign markets. Yet, increases in competitive pressures and lower profits do not necessarily come along with trade openness as openness also facilitates the access to foreign markets.
Trade costs to penetrate the domestic market τ D have no effect on the wage gap when the number of operating firms is unchanged. In the next subsection, we will look at the impact of trade costs τ D when higher cost firms may cease production but keeping the number of potential firms constant.
Competition and Firm Selection
To further understand how competition affects wage discrimination, let us use the cost threshold above which a firm cannot sell in a market. We consider a situation where foreign producer have homogeneous unit cost c F and where discriminatory firms produce positive amounts in the domestic markets 9 . In the open economy framework, firms face different zero profit conditions depending on the market they operate in. Those conditions define the maximum level of factor prices a firm can afford in each market. Equation (9a-T) establishes the production cost threshold to sell in the domestic market while equation
9 If discriminatory firms do not operate, there is no pay gap between men and women which is of low interest for the present study. The conditions for discriminatory firms to survive while paying higher wages to male employees are derived in the appendix 16 halshs-00793561, version 1 -22 Feb 2013 (9b-T) gives the cost threshold to export to market F .
The degree of competition at home
Letc D denotes the cost threshold above which a domestic firm cannot break even in its domestic market. The lowerc D , the tougher the competition in market D, the lower the profits and the gender wage gap. This cost-threshold is equal to the selling pricec
where V is again the average cost disadvantage of male firms compare to all female firms.
The impact of a fall in trade cost τ D puts forward the competitive effect of openness.
> 0 when a country reduces its trade barriers, the domestic cost cut-off diminishes ; this is due to two different effects. First, foreign firms bear lower trade costs so that the average cost of competitors falls. Second, as foreign firms sell at lower cost they are able to sell more: it generates a fragmentation effect.
The cost cut-off decreases also with the number of foreign firms exporting to the domestic market ∂c D ∂N < 0. This effect operates through the two channels cited above: the fragmentation effect as more firms sell in market D and an indirect effect as an increase in incumbent firms exerts a downward pressure on the average cost.
Lastly, ∂c D ∂c F > 0 it is obvious that competition is fiercer when foreign competitors are more productive, i.e. when c F is low.
The degree of competition abroad
c DF denotes the cost threshold above which a domestic firm does not export to the foreign market F . Firms cannot compete in market F if their production costs multiplied by the iceberg trade costs τ F are greater than the price in market F :c DF = p F . The price in F depends on the number of potential exporters N D and local producers N F , it depends also on the production costs c F of local producers, c f DF for exporters hiring female workers andc DF for exporters hiring male workers that have the highest production cost.
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The higher the number of domestic and foreign firms, the lower the cost cut-off
The lower the unit-cost of foreign firms, the lower the cost threshold
for high enough N F and/or c F , high-cost domestic firms employing men will not be able to export.
As for changes in trade barriers τ F , it has counter-acting effects on the cost cut off as it influences firms' sells differently on the intensive and extensive margins.
The first term shows that a fall in export costs puts a downward pressure on the critical level of unit cost (τ F andc DF are positively correlated). For all exporting firms, it is now less expensive to sell in F ; as a result of firms' strategic interactions, the price decreases and so does the cost threshold. This displays the effect of a fall in trade costs through the intensive margin channel.
On the other hand, a fall in τ F has a positive effect on the cost-threshold through the extensive margin channel. As lower trade costs make it easier for firms to break even in the foreign market, new less productive firms are now able to export. The entry of less productive firms is associated with a higher cost threshold. This effect, formalized by the second term of the derivative, is proportional to the cost disadvantage of discriminatory firms V . When transport costs are reduced, their cost disadvantage hinders less their export opportunities which enable them to pay higher wages. The second effect dominates when the cost discrepancies between discriminatory and non-discriminatory firms is high, which corresponds to an industry with a small number of firms.
This is a particularly interesting result as it puts emphasis on an "anti-competitive" effect of openness that has not been though of in previous empirical analysis. Moreover, it sheds lights on the conditions under which this effect dominates. When a market is heavily concentrated, the extensive margin effect dominates and the wage gap widens. However, as the number of firms increases, the extensive margin effect is compensated by the intensive margin effect. The latter being pro-competitive, in sectors with a high enough number of firms, trade liberalization in partner countries decreases the wage gap.
To sum up, profit opportunities can increase with trade. When partners' trade costs fall and when the number of foreign competitors is low, exports opportunities expand, which benefits both non-discriminatory and discriminatory firms. Exports are also higher if domestic firms have a significant cost advantage c D < c F .
On the other side, profit opportunities can dwindle with trade if domestic firms have not the competitive advantage. Foreign competitors N F producing at lower costs, paying low trade costs τ D , put a competitive pressure on domestic firms and make it harder for discriminatory firms to produce. In this case, trade will favor the low-cost non-discriminatory firms over discriminatory ones. Discriminatory firms will have to cease production, lowering the demand for male labour. Hence the wage gap will go down until full employment is restored.
Link with market access
This further helps to understand how wage gaps respond to evolutions of the market access depending on the domestic market structures: an improvement in the access to foreign markets increases the wage gap when only a few firms operates at home while it decreases the wage gap when numerous firms competes at home.
An empirical investigation
The theoretical model determines the ability to discriminate in imperfectly competitive sectors that are opened to trade. The empirical challenge is thus to measure the degree of both domestic competition and trade openness. To explore the effects of these variables on gender wage discrimination, the empirical analysis proceeds in several steps. In section 4.1, we estimate gender wage discrimination using individual data. Section 4.2 presents the competition variables. Section 4.3 explains how market access are computed. The last step, described in section4.4, consists of regressing the wage gap due to discrimination on the domestic competition indicator and the market access variables to test the theoretical implications.
We conduct the empirical exercise on data from Uruguay, a country that witnessed an important liberalization episode in the 1990s. Several liberalization agreements took place, at the regional level with the Mercosur founded in 1991 and amended in December 1994
and also with the multilateral negotiations driven by the GATT and WTO. This period contrasted with previous decades during which sectors were protected by tariffs. Uruguay
is a small open economy with export and import shares on the increase, as figure 1 shows.
Besides its comparative advantage in sectors using intensively natural resources such as food processing industries, the population of Uruguay is relatively educated so that we can expect the country to be able to compete internationally in modern manufacturing sectors as well.
Computing gender wage gaps
Uruguayan Household Survey
We use the longitudinal Uruguayan household survey (Encuesta Continua de Hogares Table 1 indicates that labour market participation is much lower for women than for men. Around 49% of the female working-age population was active in 1990 while almost 60% of women participated to the labour market at the end of the period. If the participation gap decreased steadily over the period, the unemployment gap however increased. 
Empirical methodology: decomposition of the sectoral raw wage gaps
To obtain a measure of discrimination, we retrieve, as finely as possible, the part of the wage gap due to differences in treatment of identical productive characteristics such as educational attainment. Indeed, if the endowment in human capital of women happened to be higher, for example, in export oriented sectors compared to import competing sectors, correlations would indicate that export success contributes to the narrowing of the gender wage gap but this would not have anything to do with the mechanism at work in the model.
We restrain the sample to employees aged from 18 to 65, hence excluding employers, unpaid workers and self-employed. The individual characteristics taken into account in this analysis are: the level of education (5 categories), potential experience (age minus 6 minus the number of education years) and potential experience squared. A dummy equal to one if the individual lives in Montevideo controls for wage disparities across the urban center and the rest of the country which is far less urbanized. Estimating the wage gap on employees of the private sector only do not change the results. Besides, one can makes arguments for including or for excluding the occupational controls. Here we consider that human capital characteristics should determine the job position hence we do not control for positions 10 .
We estimate the male and female wage equations separately for each sector and year so that the returns to human capital characteristics are allowed to vary across sectors and years. For each year t and sector j, we run the two following wage equations:
Following Oaxaca (1973) and Blinder (1973) , the total wage difference can be decomposed into three terms:
10 Strikingly enough, controlling for job occupations increases the unexplained part of the wage gap at the beginning of the period in the following industries: food, machinery, paper and printing and chemical. This result is due to bigger discrepancies in the return to education within occupation compare to the average differences in return when we do not control for occupation.
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The first term captures differences in average starting wage. The second one represents differences in returns to similar characteristics. The third term represents the explained component, due to average differences in productivity determinants (such as education or experience) of workers; it is "the endowments effect". The sum of the two first terms is referred to as the adjusted wage gap that we will use subsequently in the analysis. Table 2 presents the results of the decomposition for half of the years included in the sample. For the sake of space, we just present the decomposition of the raw wage gap for the whole manufacturing industry here. We can see that both the average raw and adjusted wage gap in the manufacturing sectors dropped in the early 1990s when the Mercosur was first introduced; they further decreased in the mid 1990S which corresponds to a consolidation of the trade agreement. The Uruguayan banking and currency crisis in the early 2000s can be responsible of the rise in the wage gaps during that period. The decomposition shows that differences in human capital endowments between men and women do not contribute to the positive raw wage gap ; indeed, women have a relatively high level of education, even higher than men in some fields as shown in 1983-1990 1991-1994 1995-1999 2000-2004 Whole Overall, raw wage gaps and wage discrimination have been falling since the beginning of the 1980s. The wage differentials between men and women due to differences in return ranges from 22% to 10% in the whole economy 11 but Both the raw wage gaps and the wage gaps are substantially wider in the manufacturing industries 12 . The adjusted wage gap is much higher in the manufacturing industry where it ranges from 40% to 27%.
At the beginning of the period male wages used to be more than the double of female wages and 40% of the gap remained unexplained; during the first half of the years 2000, the raw wage gap was around 27% and could not be explained by observable characteristics.
Within the manufacturing industry, there are wide differences in wage gaps across sectors.
The food, beverage and tobacco and the textile and apparel industries are the ones that employ more women. In both industries the raw and the unjustified wage gaps have decreased but have remained high, especially in the textile and apparel industry where more the half of the raw wage gap was due to differences in returns in the early 2000s. 11 Other studies using different methods find higher unexplained wage gaps. For example, Atal et al. (2009) estimate the unexplained wage gap with a non-parametric matching approach ; they find that in 2005 around 20% of the gap remained unexplained.
Measure of domestic competition, Herfindahl index
12 This paper focuses on the manufacturing industries, as they are the most subject to international trade.
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Measures of foreign competition at home and in the foreign markets
Trade data
To construct measures of foreign competition, this article employs bilateral trade and production data taken from the TradeProd database constructed by the CEPII. They cover the period 1980-2003 for Uruguayan manufacturing sectors. A detailed description of the database can be found in Mayer et al. (2008) . This database has the particularity to match trade flows and production levels at the industrial level which allows us to construct trade shares and internal flows (exports minus production) easily. The CEPII provides also the Distances database with bilateral distances and common official language which are used to capture part of the trade costs.
Market access
In most of the papers dealing with the impact of trade openness on the gender wage gap, foreign competition is captured by import penetration 13 . However, import penetration alone might not be an appropriate measure. First, higher import penetration does not necessarily squeeze profitability if export opportunities are high enough. Second, import penetration can increase either because imports go up or because domestic production goes down; in the latter case, a change in domestic market conditions will mislead us into believing that foreign competition became sharper.
Some studies also regress the wage gap on export shares 14 or on global openness (
where M j is import volume, X j the exports volume and Q j the level of production in does not necessarily mean that higher export shares reflect tougher competition pressure on domestic firms. Export shares can also increase because trade liberalization makes it cheaper, providing higher export revenues without heightening competition.
As for global openness, this variable does not allow to disentangle the impact of import penetration from the impact of export orientation on wage gaps.
To partly remedy these issues, one should control for both import and export shares in the same regression; moreover, it is important to test for the robustness of the results by using other indicators of trade openness. We argue that market access is an appropirate measure to capture the ability of foreign firms to sell their products in the domestic market as well as the ability of domestic firms' to sell abroad.
Since the 90s, the economic geography literature has emphasized how proximity to markets with large demand shapes international trade patterns. In their seminal work, Redding and Venables (2004) estimate structurally a model where access to markets and sources of supply at the country level explain country variations in per capita income.
Recent studies by Fally et al. (2010) and Hering and Poncet (2010) estimate market access at the sectoral level and look at its impact on variations in sectoral wages. We follow here their approach.
We now define two variables. Market access (MA) captures the easiness for Uruguayan firms to penetrate foreign markets (Uruguay's exports). Competitors access to the Uruguayan market (CA) captures the easiness for foreign firms to sell in Uruguay (Uruguay's imports).
A high MA corresponds to a high potential demand addressed to Uruguayan firms given their geographical position, their competitiveness and those of other exporters. MA is thus positively related to firms' potential profitability. In a setting with free entry and no economic profit, an increase in MA leads to an entry of firms. In a sector with restricted entry, an increase in MA raises the profit margin of exporters; this is the profit enhancing effect of trade. To state this in a different manner, the maximum production cost that firms can incur is increasing in their access to foreign markets.
However, profit opportunities abroad depends on the competition among all potential exporters. The oligopolistic framework features firms with heterogeneous costs that operate in the domestic market but might not be able to enter the foreign market. The high-cost discriminatory firms are more likely to enter the foreign markets if they compete with few 27 halshs-00793561, version 1 -22 Feb 2013
firms while entering the foreign market. As a result, an increase in MA enable high cost firms to make profits from exports only if the level of concentration is high. If concentration is low, only the low-cost firms will be able to enter the foreign market.
CA measures the ability of foreign producers to sell in the Uruguayan market given their competitive advantage and the transport costs they have to incur to enter Uruguay. An increase in CA increases the volume of foreign goods in the Uruguayan market and reduces the price level through the competition channel. CA captures thus the pro-competitive effect of trade. An increase in CA has a negative impact on the ability to pay some workers a premium and this impact is stronger when the domestic market is concentrated.
To compute MA and CA we first estimate the impact of trade costs and sectors' characteristics on the volume of exports for all pairs of trade partners. We estimate the following gravity equation:
where X DF jt is the volume of exports of good j from country D to country F during year t. k is the number of variables that measure trade costs Characteristics of sector j in region D such as the number of firms and the average cost of production are captured by a fixed effect specific to each sector j-country D year t: F X Djt . Similarly, the importing region fixed effect F M F jt captures market characteristics specific to each sector for a given country and year such as the number of firms operating in sector j in year t and their average competitiveness.
Trade costs to enter market F τ k,DF jt are captured by a set of variables: bilateral distance, contiguity, common language, regional trade agreement. Tariffs cannot be included because of too frequent missing values for Uruguay. We estimate the bilateral trade equation for each year and industry so that the impact of trade costs β vary across sectors and time for a given pair of trade partners.
The access of Uruguayan firms selling good j to all foreign markets in year t is denoted M A jt . It is the sum of the market access to specific countries F :
M A j increases when the trade costs τ k,U RY,F jt fall.
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Foreign firms' access to the Uruguyan access are computed as follows:
CA increases when the trade costs to enter Uruguay fall, when the demand for good j increases, when the number and productivity of Uruguayan firms producing good j decrease.
Those two synthetic variables embeds the sectoral characteristics that determine the wage gap. Besides being closer to the theory, market access has another advantage compare to traditional outcome variable (trade shares). When looking at the impact of openness on firms' behaviour (here human resources policy), we want the openness variable to be exogenous to firms' decisions. We are in firmer ground with market access compare to trade shares. 
Empirical specification: market access as a determinant of the gender wage gap
To identify empirically the pro and anti-competitive effect of trade openness, we need to separate it out from the effect of domestic competition. Furthermore, the model underlines that the impact of trade openness depends on the domestic market structure. Thus, we interact the trade openness variables with the level of domestic competition captured by the Herfindahl index. Hence we employ a strategy in line with a difference-in-differences approach as we compare the effect of trade exposure (treatment) in competitive sectors (the control group) and in imperfectly competitive sectors. As foreign competition can impact the level of concentration in an industry by leading some inefficient firms to exit, we interact the openness measure with the level of concentration prior the liberalization episode C j0 rather than the contemporaneous level of concentration.
where M A jt captures profit opportunities in foreign market j at time t while CA jt captures foreign competition pressures due to the entry of foreign products, C jt 0 is the level of concentration of sector j in the first period 0, θ t is a time fixed effect and µ j is an industry fixed effect. The level of sectoral concentration in the first period C j0 are controlled for by the sector fixed effects.
Gender wage gap can vary across sectors because of sectoral features that have nothing to do with competition pressures. To avoid any spurious correlation due to industry characteristics, sector fixed effects are included. They net out the impact of time-invariant industry-specific factors such as social norms regarding female labour (female work in machinery or oil industries may be less accepted than female work in textile and apparel).
They are of primordial importance as sectors relying more on male labour force might be more male chauvinist, and could be, for some reasons, correlated with concentration or trade orientation, so that omitting them would bias the estimates.
Year fixed effects capture shocks or policies that affect labour market conditions equally in all manufacturing sectors. It includes macroeconomic shocks or government policies that influence female labour supply (child care or parental leave reforms) for example.
Since we control for industry and time fixed effects, this specification identifies the impact of trade openness through within-industry variation.
30
Lagged effects of the explanatory variables are also estimated:
Some specification also controls for past concentration levels C jt−1 , which gives an insight on whether women suffer more from discrimination when they work in sectors with stronger domestic market power compare to sectors with little domestic market power. We control also for the lagged share of women in the sector F LS jt−1 to deal with additional determinants of the wage gap that are ignored in the theoretical model because of the fixed labour supply assumption.
Turning to the expected signs of the coefficients, an increase in MA creates new opportunities for Uruguayan firms to make profits abroad and by doing so it strengthens their ability to discriminate. This effect is expected to be significant in sectors where discriminatory firms can compete with their domestic counterparts, i.e. in concentrated sectors (β 2 > 0). However, if there is a sufficiently high number of firms in the sector prior to the liberalization period, only the most productive firms are expected to export. In that case, we do not expect any widening of the wage gap. On the contrary, as most productive non-discriminatory firms expand in the foreign markets, they put more pressure on the labour demand which reduces the gender wage gap ( β 1 < 0).
An increase in CA corresponds to more entries of foreign products which increases competition pressures. We expect it to reduce discrimination only in concentrated sectors where domestic competition is low enough to allow costly hiring decisions (β 4 < 0). In sectors atomized prior to the liberalization period (low C j0 ), incentives to cut unit costs are already very high, no costly discrimination can take place, hence the impact of trade on discrimination, if there is one, does not play through the pro-competitive effect. In Table 5 , CA and M A are computed for Mercosur countries only, namely Argentina, Brazil, Paraguay and Uruguay. In columns (1), (2), (5) and (6) That being said, the principal coefficient of interest with regard to the taste discrimination framework is the interaction of foreign competition with the concentration level, considered as a proxy of market power. The robust negative sign associated with the interaction lnCA×lnC 0 shows that among concentrated sectors, the wage gap is lower in sectors where firms face new competitive forces due to an easier entry of foreign products. This effect can be interpreted as the consequence of the reduction in market power that was previously used by employers to discriminate against women.
The results
The M A variable measures Uruguayan firms' access to foreign market, or export potentials. First, the negative and significant coefficients on lnM A revels that in markets with low market power, the ability to enter foreign markets does not translate into increasing ability to discriminate. This is in line with the model prediction: for a high enough number of firms, only the most productive no discriminatory firms exports. Moreover, the expansion of those firms make it harder for the discriminatory firms to break even in their own domestic market, which explains the reduction in the wage gap. This is what we refer to as the "intensive margin effect" of trade partners' liberalization.
Secondly, the positive and significant coefficients on lnM A × lnC 0 makes out that, when the sector is highly concentrated, higher sales opportunities abroad correspond to higher unexplained wage gap. This is a situation where the "extensive margin effect" dominates, that is to say when less productive discriminatory firms are able to enter foreign markets 33 halshs-00793561, version 1 -22 Feb 2013
and gain profit margins abroad. 
Conclusion
This paper develops a model of wage discrimination with intra-industry trade to highlight the possible channels through which trade openness impacts the wage gap that arises because of employers' prejudices against women. As far as we know, it is the first explicit model where both the wage gap and the trade pattern are endogenously determined. The model formalizes the intuitive pro-competitive effect of trade on the wage gap. What is more, it puts new light on a profit enhancing effect of openness , by doing so it explains otherwise puzzling results.
Trade openness has heterogenous effects on the ability to discriminate. First, trade liberalization of the domestic economy makes it easier for foreign firms to penetrate the market which corresponds to tougher foreign competition at home. It drives down oligopoly profits, reduces the production of high-cost discriminatory firms and can even oblige them to cease production. This selection of firms puts a downward pressure on the gender wage gap.
Second, the liberalization of trade partners' markets have counteracting effects. It enables less productive firms to enter foreign markets by reducing the cost of exporting which boosts their rents instead of exerting a pro-competitive effect. This channel dominates only if the competition at home is not too fierce. To say it differently, freer trade makes it easier for prejudiced employers to employ and pay workers according to their preferences if they can sustain their cost disadvantage compare to their domestic and foreign competitors.
However, if discriminatory firms are able to sustain their cost disadvantage at home but not abroad, better export opportunities benefit only the most productive domestic firms that expand abroad, increase their demand for female labour which thus reduces the wage gap. This effect dominates when the number of firms is high enough.
To provide some empirical evidence of these mechanisms, we take advantage of the sharp liberalization episode that took place in Uruguayan following the creation of the Mercosur in 1991 and its consolidation in 1995. We estimate market access variables to give a measure of the pattern of competitive advantage between trade partners, which is closer to the theory than the trade output variables used so far. Uruguay is an interesting country to explore the impacts of market access as it is a small economy that is less likely to influence the outcomes of trade agreement negotiations. This ensures the exogeneity of changes in trade policies with respect to domestic industries characteristics.
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The main theoretical predictions are supported by the empirical findings. Foreign competition curbs the adjusted wage gap in sectors previously sheltered from competition.
On the contrary, profit opportunities from export increase the adjusted wage gap when domestic concentration is high but not when concentration is low. However, if competition can reduce the unexplained wage gap, it does not suppress it completely. In particular, the remaining wage gap in rather competitive sectors is positively affected by an increase in foreign firms' access to the domestic market. This empirical result remains a puzzle and calls for further investigations. 
A.2 The Open Economy Case
In the open economy setting, domestic firms can either produce locally and export to foreign markets, produce only for the domestic market or cease production all together.
This separation of markets requires to examine four conditions. Positive Wage Gap. Discriminatory and Non-discriminatory firms.
Are discriminatory firms able to export?
It is always the case that q mDF > 0 if c F > τ F (w f +d * )+S with S =
2 )) That is to say, q mDF > 0 if discriminatory domestic firms have a strong competitive advantage. τ F (w f + d * ) represents the production cost to export and S take into account the cost disadvantage generated by discrimination. Indeed, discriminatory firms need to compensate for their higher cost with respect to non-discriminatory domestic firms exporting in the foreign market. Are non-discriminatory domestic firms able to export?
If discriminatory firms are not competitive enough and foreign firms N F are too numerous, they do not export and we need to look whether non-discriminatory firms are able to enter the foreign market. Non-discriminatory firms employ women but can be prejudice against women; this situation takes place whenever the discrepancy between male and female wages compensate employers' discomfort of hiring women. Thus, the following condition depends on the prejudice of each specific firm. For every firm i with d i < d * : and:
If c F > τ F w it is always true. If c F > τ F w, then q DF > 0 ⇔ N F < b F −τ F w τ F w−c F A higher demand in market F makes it easier for domestic firms to export. On the other side, a higher number of foreign competitors make it harder.
Are domestic firms able to sell on their market?
If there is no cost differences between m-type firms and f-type firms , w f = w m = w, then
and: 
